Acute exposure of toluene transiently potentiates p42/44 mitogen-activated protein kinase (MAPK) activity in cultured rat cortical astrocytes.
It has been shown that the inhalation of toluene in rats can cause neuronal apoptosis in the central nervous system. However, the cellular and molecular effects of toluene directly on astrocytes are relatively unknown. We used primary cultures of astrocytes isolated from the neonatal rat cortex as a model to study the toluene effects on cell outcome and associated signal transduction pathways using immunostaining and Western blotting. We observed that acute toluene exposure significantly induced caspase-dependent cell apoptosis and transiently stimulated the activation of p42/44 mitogen-activated protein kinase (MAPK) in the primary astrocytes. Interestingly, the inhibition of the p42/44 MAPK signaling cascade by PD98059 in conjunction with the toluene treatment evoked more cellular apoptosis than toluene alone, suggesting that the toluene-induced transient MAPK activation may play a role in promoting cell survival during the toluene exposure.